INTRODUCTION
============

Fluorine-18 fluorodeoxyglucose positron emission tomography/computed tomography (18FDG-PET/CT) may be used for diagnosis and follow-up of autoimmune diseases, infection and malignanc^\[[@b1-1299-1-10088-1-10-20191119]--[@b7-1299-1-10088-1-10-20191119]\]^. As PET/CT scans show hotspots during an activation of clinically suspected disease activity, they are helpful for detecting biopsy sites and differentiating diseases^\[[@b8-1299-1-10088-1-10-20191119]\]^.

Prior clinical work has suggested that infectious diseases may be linked to the development of vasculitis^\[[@b9-1299-1-10088-1-10-20191119]--11\]^. However, little is known about the mechanisms by which infectious pathogens trigger vasculitis. We present an eosinophilic granulomatosis with polyangiitis (EGPA) patient who had disseminated non-tuberculous mycobacteria (NTM) infection and describe the associated PET/CT scan features. To the best of the authors' knowledge, this is the first reported case of a patient with EGPA combined with disseminated NTM infection with findings in multiple sites mimicking metastatic malignancy

CASE DESCRIPTION
================

A 69-year-old male patient presented with complaints of purulent nasal discharge and hard palate perforation ([Fig. 1A](#f1-1299-1-10088-1-10-20191119){ref-type="fig"}) 6 months prior to admission to our hospital.

He was subsequently diagnosed with sinusitis and underwent endoscopic sinus surgery. However, the nasal discharge persisted. After admission to our facility, his examination revealed a temperature of 37.8°C, blood pressure of 124/76 mmHg, a pulse rate of 83 beats/minute, and purulent skin ulcers in the right hand and left knee ([Fig. 1B](#f1-1299-1-10088-1-10-20191119){ref-type="fig"}).

Neurologic examination showed intact strength and normal sensation, and the lung sounds were clear without wheezing. The anti-neutrophil cytoplasmic antibody (ANCA) test was negative and the anti-nuclear antibody test was positive (1:320). However, anti-double-stranded deoxyribonucleic acid (dsDNA) antibody, complement C3/C4, immunoglobulin G4 and creatinine were all within the normal range. The white blood cell count, C-reactive protein levels and the erythrocyte sedimentation rate were elevated as follows: 21,456/mm^3^ (reference range, 4,000--10,000/mm^3^) without eosinophilia, 13.9 mg/dl (reference range, 0--0.5 mg/dl) and 84 mm/h (reference range, 0--20 mm/h), respectively. There was no haematuria or proteinuria present on urinalysis.

Nasal endoscopy revealed a bloody crust with severe inflammation ([Fig. 1C](#f1-1299-1-10088-1-10-20191119){ref-type="fig"}).

A bone marrow biopsy was carried out to exclude malignancy. There was no evidence of a malignant tumour and acid-fast bacilli staining was negative. However, biopsies of the right hand and left knee abscesses and of the nasal cavity showed acute gangrenous inflammation, and the NTM, M. intracellulare, were grown in the culture of these specimens. We performed second biopsies on the nasal cavity and left iliac bone in regions that demonstrated high uptake on the PET/CT scan. Granulomatous inflammation with multinucleated giant cells and vasculitis were seen in the nasal cavity bone ([Fig. 3A,B](#f3-1299-1-10088-1-10-20191119){ref-type="fig"}). Severe inflammation with multiple eosinophils was seen in the left iliac bone ([Fig. 3C](#f3-1299-1-10088-1-10-20191119){ref-type="fig"}).

During his hospital stay, the patient complained of a right foot drop without any abnormality of sensation. A needle EMG and nerve conduction study showed a right common peroneal neuropathy. The patient was diagnosed with EGPA combined with NTM infection. Three months after treatment with cyclophosphamide, a steroid and anti-NTM medication (clarithromycin, ethambutol and rifampin), the abscesses in the right hand and left knee resolved with improvement noted on follow-up PET/CT ([Fig. 4](#f4-1299-1-10088-1-10-20191119){ref-type="fig"}).

DISCUSSION
==========

This patient had nasal symptoms 6 months before admission with a subsequent diagnosis of NTM infection based on biopsies of the right hand, left knee and nasal cavity during his hospitalisation. The patient presented with diverse manifestations, including hard palate perforation, multiple areas of eosinophilic infiltration in the iliac bone, granulomatosis and vasculitis in the nasal cavity, and foot drop with common peroneal neuropathy. However, these signs were not explained solely by a diagnosis of disseminated NTM infection. The patient was therefore diagnosed as having concomitant EGPA and NTM infection. PET/CT scans showed high FDG uptake in the nasal cavity, cervical lymph nodes and multiple areas in the bone/bone marrow with granulomatosis patterns, and significantly decreased FDG uptake with improved clinical manifestations after treatment ([Fig. 3A, 3B](#f3-1299-1-10088-1-10-20191119){ref-type="fig"}).

Granulomatosis with polyangiitis (GPA), microscopic polyangiitis and EGPA are characterised by the presence of a positive ANCA and are therefore referred to as ANCA-associated vasculitis (AAV)^\[[@b4-1299-1-10088-1-10-20191119],[@b6-1299-1-10088-1-10-20191119],[@b9-1299-1-10088-1-10-20191119]\]^. Regardless of ANCA presence, a PET/CT scan in patients with AAV shows positive findings in multiple sites, including the lung, nasopharynx, joints, aorta, bone marrow and lymph nodes^\[[@b6-1299-1-10088-1-10-20191119]\]^. Although it has been reported that disseminated NTM infection may be associated with widespread FDG uptake in the lymph nodes and in multiple bony lesions^\[[@b8-1299-1-10088-1-10-20191119]\]^, FDG uptake in our patient was increased in the nasal cavity, a site which is commonly involved lesion related to AAV^\[[@b3-1299-1-10088-1-10-20191119],[@b4-1299-1-10088-1-10-20191119],12\]^. In addition, FDG uptake in our case revealed multiple spine lesions with skipped regions unlike disseminated NTM infection. These findings were presented on the FDG-PET/CT scan in our patient, and are not associated with disseminated NTM infection alone^\[[@b10-1299-1-10088-1-10-20191119]\]^.

Infections have been presumed to contribute to the development of some cases of vasculitis^\[[@b10-1299-1-10088-1-10-20191119],11\]^. For example, hepatitis B virus, hepatitis C virus, *Staphylococcus aureus* and tuberculosis have all been associated with the onset and reactivation of vasculitis^\[11\]^. However, the mechanisms by which such infectious pathogens induce or exacerbate vasculitis are not fully understood^\[[@b9-1299-1-10088-1-10-20191119]--11\]^.

To the best of our knowledge, this is the first case report of a patient with EGPA combined with disseminated NTM infection with findings in multiple sites mimicking metastatic malignancy. In the future, more data are needed in a larger sample of patients to understand characteristic findings on FDG-PET/CT scans with respect to infection-induced vasculitis. Such information can better inform accurate diagnosis for the initiation of early and effective treatment.

CONCLUSION
==========

We report a case of a patient with EGPA and disseminated NTM infection and describe the associated 18FDG-PET/CT scan features.
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![Appearance of the patient at admission. Hard palate perforation (A) and a skin ulcer on the right hand (B) were observed. Nasal endoscopy demonstrated a bloody and purulent discharge with severe inflammation (C)](1299_Fig1){#f1-1299-1-10088-1-10-20191119}

![18FDG-PET/CT images of the patient during follow-up. On PET/CT, increased FDG uptake was found in the nasal cavity, cervical lymph nodes and multiple bony lesions in the spine (without destruction), ribs, shoulders, humerus, pelvis and femurs](1299_Fig2){#f2-1299-1-10088-1-10-20191119}

![Histological findings in the nasal cavity and iliac bone. The vasculitic lesions were observed in a small artery of the nasal cavity, characterised by fibrinoid necrosis and eosinophilic infiltrates (A). Extravascular granulomas were observed in the nasal cavity, which were composed of giant cells and palisading immune cells (B). Eosinophilic infiltration of iliac bone was observed (C)](1299_Fig3){#f3-1299-1-10088-1-10-20191119}

![Significantly decreased FDG uptake on PET/CT was seen 3 months after intensive treatment](1299_Fig4){#f4-1299-1-10088-1-10-20191119}
